An assay for matrix metalloproteinases and other proteases acting on proteoglycans, casein, or gelatin.
We have set up a quantitative and sensitive enzymatic assay for proteases of different classes acting on proteoglycans, casein, or gelatin. Radiolabeled substrates were covalently attached to insoluble microcarriers and assays were performed in 96-well plates. Protease activities were determined by the release of labeled degradation products. Time- and dose-response curves were linear when the solubilization of labeled substrates did not exceed 15-20% of the initially bound molecules. Results were compared to those from zymographic analyses on proteoglycan-, gelatin-, and casein-polyacrylamide gels, as well as to the results obtained with conventional assays using soluble [3H]-casein and [3H]gelatin. Our assay procedure was more sensitive than other available methods: it detected picogram amounts of trypsin as well as picogram or nanogram amounts of the purified human matrix metalloproteinases, MMP-1, MMP-2, MMP-3, and MMP-9, depending on the specific activities of these MMPs on the different substrates. Our new procedure was appropriate for assaying the MMPs present in crude culture media conditioned by chondrocytes cultivated under various conditions.